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( 2 ) 

I 

T. 

ME 7 U y hfc/Vf >^t»M*»AT7 U V h^-X 
(ttB5BiH*0*1B*WE7 'J y b^-X hT&&UT'J& 

t?Z1ll*&. 2 EiW>7 U y hMA#. 

7 'J y ht 7 U y HfcJ£#£JB<' i 
WE7 U y httJ&#te. MB7 U y h >^ i:i£8J 
0> 

«E7'J y h**fl6ft*^WB«f?^W**H»** 
fflE#yXgW£, *M»*J;D4SWMET?il>J*U 

r * # ? xnmsou&Jjte' 

X7V-h£ffijE*2#5X7 r l'-hi1WE#5X*M*' 30 

t&-mzmm?z> z. 1 *»« fr*»** 5 e*©# 
mes 1 #yx7v- b\z\myt^i5^n^mmmm 

££*fc«£r*tt#*6Ett©#5**BHB©«j6* 
[0 0 0 1] 

-r4«j»#t, mE»«n*eit«T*7 u y b <t£WT 

47 'J y b«ft£ffl^T#yXm*£M*fU 
[0 0 0 2] £ 
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[f*©ftS] ft*. rt«fc*«IM»T*#5;**SMI 

-B- (±T^£*y bTV- bb^-T^tf*!^* 
£>) ^y7.nffli§^*it»fi«tcJ!)P^UT^«gB»© 

s. 

tO 0 0 3] ^ffllOSffitl/T^^-^f b£ft 

a-- h u— tf— kj: 0 mmmzm^nM 

«»fcE«bfc7'Jy hTi«3»-r**tt*«**rPhoton 
ics Spectra". January* 1996, pl8) . 
[0 0 0 4] tfiSffl^fcTSSifciRSSt 

* b Tl$«!ft ^ y y 9 # All S V » * . 
[0 0 0 5] ft*. m^ttlBJH? tbT!4*»JUTJ»« 

Uy.T, fMIMUj fc^a. ) ^S®eiSt?»tB 
FESroffltLTtiW.P. Dyke&W. 
W. Dolan, "Field emission" , Advance in Electoro 
n Physics, 8, 89 (1956) &5W4C.A. Spindt, 

"PHYSICAL Properties of thin-film field emission 
cathodes with molybdenium cones" , J. Appl. Phy 
s., 47, 5248 (1976) mzfflTFiZWtbVlfiW StlT^ 

[0 0 0 6] M I um<DmtLX\tC. A. Mead, "Ope 
ration of Tunnel-Emission Devices" , J. Apply. Ph 
ys., 32, 646 (1961) »KM*Snfct>©#» fctlTV* 

[0 0 0 7] «®e#ffl*F«tHJlH t £l©«<i:lxTtt, 
M. I. Elinson, Recio Eng. Electron Phys. , 10, 129 
0, (1965) ^tcM^StUtfcCOtffc*. 

[0008] asewsim^ttaj*^^. s«±k:»is 
i 2nfcbMm<Dmm\z> mmzw-' < z tiznffi*iM-fz.t\z 
.to, m^m^fe-f %> : %M*:WR ! t i $'z>*> z. 

[G. Dittmer: "Thin Solid Films" , 9, 317 (197 
2) ] , In.O./SnO.illiaSfe^ CM. Hartwe 
11 and C. G. Fonstad : "IEEE Trans. ED Con 
f." 519 (1975) ] , t>-#y®WklZ£Z>b<» 
m26#. 22H (1983) ] 

o [o o o 9] ^n6»»s«^*ai* ; f^6«^ufc* 



' ( 3 ) 

3 

%mm. ¥fffl¥7 - 2 3 5 2 5 S^'&mzZrV-m&Tjk 
[0 0 10] 

fc. 10 
[0 0 11] JS-fc. JUJEofltlc. #7 7.fl-H§§££iiI 

[0 0 12] £jt, H©B!«fc*fLTI4. U— tf-£ffl 

7U-y h£B«lxfc«#T^T«mi9K:— 
CtttT'tf, 7 'J -y hO*»bfc«»i»»l/TV»& 

E*«. IHIO©»*«»TO*aft«**5Ffll*i«t»J, 

cntjt&UTx^-v >aft-wt7-^©fMffli 30 

[0 0 13] *:nr. *»W4. t£5fe©#7Xfl-Hg§-£: 

3ft**US»©«i8#8s. *sitf»#«#T»*7'Jy 
h«8J«#:*««fr*ca:*«Mii:LTV>*. 
[0 0 14] 

•y hK*fs^T. yht;w >ytmm* 

JD*.T7 Uyh^-XhtU AftE»ft!ttt<Z>&9&8ftE 
7'J -y h^-X hTtSSUT^fig-rScfc^JCUTVi-S. 
[0 0 15] X. #5891©7Uy httJjfcttSffl^ifctf? 

EfMM*ftttHT« 7 U -y h <h£#-f 3 7 U -y Mfcfi£# 
SfflVifc^^XgRWWi^TjffiT^oT. ffiE7'J «y h 

m&mt. u <y hca-t yytmrn^ta^ry^ 50 
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•y h^htu mGx«Mico93kBr«inre7 u >y 

■y Mftj««:*l*A;TWaB35f5^«*t*»«FS-a-TWE*' 
OteWIflraiJD&U mIE^^#:tca«UT7U «y h£ 
[0 0 16] 

[fSHJl©*J&©^*!] KT. I2®£#!SLT. *389i«> 

[0 0 17] HUMWHLT, fWJtl 

T, ^577i-77l/-ht, g^5X7i-77'l/ 
-hittGlLTEllSnfcUTTV-ht. K7X-7. 
7>- h t»U 771/- ht©Wfc*-3T««*Sfli 

feK^TtBHJ-f 5. 121 (a) ~ (c) K&^Ttel 
fi#7X7x-X7V— K 21W7X7I-X71'- 

h 1 tttftVTmm.-2nrz>jT7'u-h. 3^71-7 

7 P U- bltW) TZfU— h 2 tWRmc&oTJ^gB* 
IIl/fc7U7hM*, 6te*-y hTV-bfc:-* 
[0 0 18] HI (a) fc*Ufc«fc-3fc, aMftHTtt* 

frbfcfclfcBiSrrs. Sfc, 01 (b) 14. 

[0 0 19] *rHl (a) KiftUjfcJ^fc:, 7x-X 
7'U-h*3«trX^7X^#*-#:'fbbfcfo©iC, 

fzy U -y h*Efi"T*. *UJBj{cijViXt4Ccr)7 'J >y h- 

&B1 (b) (C7KLfc=t5tC. I08l:iD7'Jyh^ 
«E«rt*<k3K:. *y H7"U- h 6 

\z «t o &mm®n?& z> a ? x m - 1 a 

tci-e, 7U -y h®ft*mmmtmi&&£T'i)mLm 

[0 0 2 0] CCT, 9SMflc«A«L^7U -y hMd&ff 
t»4, 7 U >y h©^*(CT7 'j;H»M«tt*©A-f >^<h 

x-C 7^>+)— 7i f TWJIftflEKtt* L(EMA« UfcfeO 

[0 0 2 1 ] i:LTt4. N i C r, T i , 

N i t^ofe. ^7X{C*fLTift^73^/h$</cCS<fc'5 

[0 0 2 2] Sfe. »«tCOl»TJ4. Bt0ffiL«S#2 



' ( 4 ) 

S 

®ffi&Z>Z.ttf&%T\ ft*Wfcfc©iLT, 0 2 

(a) <D£oiZ$LtfKD5£mfc<DmmiZy>) y 
mi&btzb<D, *J:tfH2 (b) \Z7jk? «t 5 KfStt©3fi 

*-n-£ti. 0 2 (c) l;^Lfci^l:7iJ ? h*a*^- 
[0 0 2 3] 7'Jy h*S«#ttlH»tt©feO*w 10 

[0024] m^x. mm^#<Dmmz^xK^r 
mm<Dmz%7zmt<DU&.ttifitfj:£^tjj7z 

[0 0 2 5] fBgfcft^il© 7 U y h <D~& 0 it} 20 

««. 01 (c) \Z9jkLtz£o\Z. 'J 7:7V- 1- £#77. 

[0026] ^vmizvxx^xtvmmmman 

•6. 

[0 0 2 7] et±o«k-5t««:o^7^«»t->-;p«- 30 
ttt*imx. X77.9vmm±fczmmi&8i\zmmLTM 

KLT^rS. LT#y7fl-Hg§ 
[0 0 2 8] l£#y7^BBi§£tg/rf -Sll^g 40 

iff c ttfaimxh k> . ±ta u— tf- tct-sjimiiaa* 
mLtz^'A-s-tt-zmmzmmzitz z. trf*imT% v- 
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[0 0 2 9] *it3)Mfe-e*4itf7X*HBS©ftit 
UT7*-f >iS§E*/l7-«©«»©&£tt!&tTT< -5 

[0 0 3 0] *«9§(D#5;*ttH«0>«ifi#ffitt. «F* 

l < tt 7 x - x -f v- v \z izmyt&s «t joams 

^(Dm^mz^mmx't^coitwo^.x'bu^. 
[0031] jicTr**wic«v»6n**iiffiwa[cD« 

*as?gi8*Bi3x^Bi4*fflv»Titiwr-s. *mMwm 
x\t, t )77"\s-h\zten?t!imm?, &&&M)&^, 

7i-X7"U-hl;H **JUA*yy-£JB5/£L 
it. 

[0 0 3 2] SI*. :*K9i®nft£CT£B€B3&ffltr> 

TissBjb, wz^nmmjsm&mwfz. 

[0 0 3 3] 0 311 ^»II:fV^Hi«^B 

«0^^TV4*. 0 + . 3 5« l J77"k-K 3 6tt5 
«F#. 3 7(i7x'f77'l/-hT$0 < CinStt. «tk 

T*^B***a. 07Kb^^g^ i &ic«to^^x^-fflgg 
[0 0 3 4] 04"j77>-h3 5±tn. mffifcmw. 

^WL&Ml-Z 27jt. NXMfi^^nXV^. (N. 

tt> M*©ff#6lEtt3 3 (TBIBfcfel**) <hN*co 
JiJ^lfilEffi 3 4 (±E*4: fcW-SO tcj; 0 V s ) 9 

[0 0 3 5] ^^Ti4^ffl^TPW5. 04I1 « 



' ( 5 ) 

7 

(a) te¥EIH. 114 (b) ttWfiBBtt?&*. H4fc* 
4 1 4 2 t 4 3 JiSR^ffi. 4 4 te^tttt 

Kit. 4 5te«^;6fc£tig|$Tc&3. 
[0 0 3 6] #5XflHS*SWMff 3 1 £®LTX£tC 

K. ^f5^H»l*iOffi***l x 1 0" 1 P aWTlZtzo 
fcS. 3tf5xnH*rtfc#««3 lMlTgM^ 10 
tbT7-feh>Sr 1 P ailiAl- tttH«tt£*l/< 

*^ttS4 2, 4 3(c«m*Ennjb, *^fc«aE*«fr 

'&&&ffi-?®'<fzftffl¥- 7-235255 
{»J<i:|Sl^<Dt)©T-*^7x-X7 P l/-h 3 7 <£>TBC 

h. ft#*3 8a»»j*stiTv>*. **ifi»iB-ett*5 

tt. CRT©a-»Ttt&»©**;WM'j/27 3 9 *K»tT 
* 3 9 *«W-fcB»tt, S^I3 3# 

fffflStSCtlTJS. 3 9ttmjfeM3 

8 47i-fX7'l/-hSS3 7±lC^fi£Ufcge> mftJgl 
3 8*¥««il. *©±ICA 1 ^*^sl«-r«.^ffi 

LT, 7x-7.7 p U-h»t£3 7 <tS#]Bl3 8©Mt, 
[0 0 3 7] ifc. Dx l~DxmWDy l~Dy n 

atfflSH^T**. Dx l~Dxm«T;P^«Th*-AiH 
Offl"lBa^3 3<h, Dyl-DynimftfH-A 
!HW?iJf6]ga^3 4t. Hvtt7i-X7'l'-h®/^ 

;ty* 3 9 1. zn ; eftm%mztmt<nT^z>. 40 

[0 0 3 8] tU. *%Bj0^jf^fe*3IfflUfciii«l« 

[0 0 3 9] *»^OBIft**e«<©SSit*att5l»T 
A&WfcfaBJJ-fS. 
[0 0 4 0] S-f. 'J77"U~ hOMtOliTRWT 

[0 0 4 1] *r. ->U3>BHfc«ia«*®»C»fi5i*ttfc 
#tg^7XKU7-7V-h±!CTS2^2 3£7.i7'J-> 

w«T»*Lfc. ^fc Tias3 3 tiM'&z 4 rots 
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TE»3 3t±E«3 4ilcttttSnfc3lt J f«ffi 
4 2, 4 3^Mlfc, 

[0 0 4 2] PdO*>S&*i»«tt«Bt3 4Sig 

[0 0 4 3] ft#£05£-f3fc&©:7'J s» H*^f 

[0 0 4 4] K±CI8C±0. VttVh'Jf^liL. 

[0 0 4 5] ^(C. 7x-7.^U- h©f^figtC^V>TUi 
W?2. 

[0 0 4 6] i-f. *«^7X*ffiicm7t<*:. JR&W« 

[0 0 4 7] 'A\Z. ft4fr&mfeTZ>rz#><D7Vyb£ffi 
[0 0 4 8] «±©Xgfc«fcB, 3 «e©S3t#:*«X h 
Life. -it#a5«-O!)R0flnSlft»C±**7^nH»f^J«W 

[0 0 4 9] K^T'n-feXti^tt^m^CD 

wmz~D^Tim?z>< 

[0050] s-r. ffMLfc^tc&SFsnfctf^T.fl- 

[0 0 5 1] *IC. tivT.ft-Wmno&.tltilO. lPa 
KTFt-ft^fcS. tWS!?Doxl~DoxmtDo 
y l~Doy nSaU^lftm^fcWffiSEIJBrU. « 
tft»l3 4t7*-5>yi84fTofe. 

[0 0 5 2] #5Xfl-Bi§f*!©J£;'J# 1X10 

**»**aUT*7Xnillirtfcl P alAL. 
fl-SS^D ox l~Doxm£Doy 1 ~D o y n^IU 

[0 0 5 3] ^f5X^HSrt«5BB^XSK-3^ 

[0054] *r, ett:{t#x£+«-fc#«bfc«. & 

30 OtMT'l OftMfrofc. dO«*«*3 1 

[0 0 5 5] CLOfcCLT. BftS$Sl$^$t 
fc. 
[0 0 5 6] 

[mrnm] mmmi) hi (b) . 192 (a) , m 

3. H4*fflViT. *5BWOi***}itJ:t)f^«Ufc^ 
[0 0 5 7] ttfflUft7U7Mt 02 (a) fcJSLfc 
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a. *t3i*n*a5»Tieao. 3 mm, noffitmss? 

#ttJStt#lE<fcaJ:3fcltglmm©t>©£. 4*tt 

[0 0 5 8] £r, U77V-K 7x-7,:7V-h£ 
fPBLfc. 

[0059] -toa. mi%<D%mtpiz&^T. i3?xt\- 

(a), 01 (b) #7**t*8MhhtE©«l!& 
#*JUHbfc7'J y f-4#£BEg> 7->XhiP!S*£*y 10 

[0060] zoxittmiRv* sr. ±T©t-*- 

6±O*j»h^U-H:J:0, 4t/»T"3 0 0t*T 
£#©2K]&S:L/t. JfclC. 4*®7U y h<D^.f5#:*iiS 

9. 0. 1 A/1 sec. ©#J-&T13. 5ASTttglt 
£t3tU 5 fog, 0. lA/lsec. TO 
ASTTtft. 
[0 0 6 1] if^T, ±TOk-^-fc«t^*-y h^U 

-h*nc/»T»abfc. *«ica***s*«ofco 20 

[0 0 6 2] «±©J:3K:UTf1MHUfc#7XftH» 

[0 0 6 3] K±©X£g»©f1s«K:*JV>T. «£*©§* 
SKKS^T, »t«p|HI*JBItSCt)l«t*fc. 
[0 0 6 4] (mMM2) 01 (c) , B2 (b) , 0 

3. H4SfflnT, *&w<Dmmj3m\z±r)ftmi<tzx 30 

[0 0 6 5] St. fflHtS»#OM*H5l:St. 
[0 0 6 6] Sfc. 7x-X^U— H^JJ^lz-M: 

JWt7i-^yi'-hC!)»||i»TH2 (b) fC^lx 
fcf6#®56JIM*©'b©T. «1N i C r , J52 5 0 » 
m, £raW#©4@0. 8 mm, & 0 fcb LS5fl-©#.*S 8 m 
m. ©fc©£St, Xm*iU 7:7V- h 
r>V»Ttt. WI«K:fBtt©»SIM£©fc©T. MSN i C 40 
r. Ji££5 0Mm, »3»B5»©« 1 mm. IKOtBLgRft- 
©2mH 8 mm © © £ ffiffi L fc. 
[0 0 6 7] St. ***«K*JlriTfPKLfcnHB 

^-E-n^ntcfc^LT. a^ttcDfcros3*<h, 

[0 0 6 8] iJ77'l/-hi7z-X7'l/-HOtl:I§ 
*5ti-£fTH&a<e>. HI (c) Cl^Ltcfc^tC, 7x- 
X7V-K 7'Jvh, Sftfi'. 7'Jyh, 'J77>- 50 
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"T^&*i 3 ©4'T. lt:/ftT2 5 OrSTf^rSLit© 

^n^enmm est* l , mfisas «k o , o . iA/ise 

c. ©#J£T4. 5A*T*«E£S£U 5»Wff». 
©ft. 0. 1 A/1 sec. TOASTTtffc. 
[0 0 6 9] ®\,*T. 1 1C/#TSSSTP$fi 

Lit. 

[0 0 7 0] #St:««jJ»$*tofcO-6. StDtBUUffi 
$#£«B?rLt. 
[0 0 7 1] K±®±-5fcUTff«Ufc^7^^H« 

it. cioa, Kfi^a-fe^tJ:**?lkffl*^*fPK, 
[0 0 7 2] K±OKSS#»©fp«K:*V»T, ft*©*P 
[0 0 7 3] 

[0074] *«w»c«kntf, m^mzmm-rz 
u— tf- tc «fc 5 josftw« tc*t bt^s * d ^(fi]±r 

■tir^Ci^wrtlT, U— tf-X + r >L»*->-;i/«£ 
Hil/7'J y h£Jfifc»M3#*£V»3&R*<te<. W 
fc*S«^*;i'K:jfc;HJRHT*IRK:tt, CI©*** 1 !*!© 

[0075] Sit, #«9!fc«fcfttf. mmtfo-z&z-H 

•5. 

[0B©ffi¥ftIfcf5] 

[HI] #^©£f*75?££18Bjr&0. 
[02] %iftSafbfc7 U y h©ft««ftfl!Mfc*W 
TH. 

[0 3] ^RmaHftSvSBaMaBI. 

[0 4] «isei«g«?tttii»?«>x*«iAi9. 

[0 5 ] mmm 2 ttj^rffl ir»fc3fe»#«>»«*«-r** 
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U77V-h 
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2 
3 
5 
6 
7 

8 ?fSffli5t>9 
2 1 7'Jy h 

2 2 %»ft#: 

23 &omLmn 

3 1 

3 2 *iS£*3!«?;ttaiX? 
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